
How South Carolina’s surveillance 
processes have changed under the 
NEDSS Base System (CHESS)

2004 PHIN Conference

Jerry Gibson, Eric Brenner, Ken C 
Stuber, Peter Richards, Ken Stuber

SC Dept of Health and Environment
and CGH Technologies Inc

5/25/04



NEDSS Base System = Carolina Health 
Electronic Surveillance System (CHESS): 

Background

• All statements here are data-based, we 
believe

• Some statements are data-documented
• Opinions expressed are the authors’
• Note: confounding with impact of BT $
• “The IT is the easy part.”  And it’s not easy.



NEDSS Base System = Carolina Health 
Electronic Surveillance System (CHESS): 

Background
• In SC, county health departments are integrated 

with the state (DHEC)
– Thus most reports were sent to state level first 

(many implications, e.g. re-sending to districts)
• Began NBS parallel testing May-June 2003 with 

all 53 Reportable diseases
• Began NBS (CHESS) production at state  7/03
• 6/12 districts now using CHESS, all 12 by 7/04
• ELR in two hospitals, parallel from LabCorps



Outline: How CHESS/NBS has chanced 
acute disease surveillance

1. Data acquisition and entry
2. Surveillance business processes, and epi-

users
3. IT and technical changes
4. Management, planning and budgeting, 

legal/regulatory, training, communication
5. Outcomes



Data acquisition and entry

• Data entry and investigation is moving from 
state level to districts (6/12 now, 12/12 by July

• Potentially more time for QA at state level
• Data entry and investigation of reports more 

timely
• Case Investigation begins sooner after event (?)
• More variation in data entry quality
• During transition, maintain different processes 

in different districts



Timeliness of investigations in CHESS 
since 2/7/04
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- 1650 reports, ~700 from districts, not including influenza or ELR
- Mean delays are longer
- Better than NETSS but:  we are not fully using CHESS as 
an investigation tool yet!



Surveillance processes and users
• Flow of reports at state has changed:  

Consultants see reports at least twice: more 
chances for QA before Notification to CDC

• More standardization of flow of decisions
• More empowerment of district epi staff

– Rollout easier than expected; more OB seen
• Formerly envelopes of cards/PO arrived, 

days/weeks delay
• More data errors: need for data management
• Work load increases:  ELR, system slow at first
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Data Quality Issues, 4/04

Fix NBS to include these 
data fields; in short term, 
data entry QA

Shigella species
Salmonella serotypes
Meningococcal serotypes

4. Loss  of SCSPyyyy.rec 
supplementary files in 
NETSS

Drop-down lists, Provide 
standard code lists for 
entry staff

Mt Pleasant, Mt. Pleasant, 
Mount Pleasant

3. Need standard codes for 
variables with reference 
tables 

There are ways in NBS to 
find and merge likely 
duplicates – but they do 
not work in the production 
system now!

Gerri vs Jerry, same ID 
but different addresses, 
same but DOOnset instead 
of DOB

2. Duplicate entries in 
NBS and in NETSS

Temporary:  CSC is to 
send a final program to 
merge legacy data

DCIS uses amalgam of 
NBS and NETSS cases

1. Many info systems and 
user interfaces, varied 
codes & std. dates etc  
causing inconsistencies



Potential to use CHESS as epi-tool

• Staff can use database to track 
investigations: assure follow-up on data for 
case definition and prevention

• Search for related cases and clusters
• See cases in neighboring districts, even 

across state lines perhaps
• “Centralize report entry, decentralize 

investigation and analysis”…with good QA



IT/Technical Changes I

• Reporting out CHESS data is much harder, 
since essentially no reporting/ 
analysis/visualization capacity in NBS 
versions so far

• We built a complex system with Epi-Info to 
extract reports from NBS, enter into NETSS 
for analysis

• Also had to do this because current NBS does 
not handle Salmonella, animal bites, Lyme, 
Shigella serotypes, invasive Strep pneumo







Technical Issues

(in Bur. of Info Systems 
Server farm) (in Acute Disease Epi

Division)



NBS Integrated Data 
Repository (IDR)

Current NBS "Data 
Mart" (single flat file 
with  95 variablesd)

NBS4NETS.CSV

Created automatically 
& internally by CHESS CHESS Report: NBS2NTS1

NBS4NTS1.DBF

Variable Names adjusted 
and file SAVEd AS a DBF by
 an EXCEL Macro run with 

NBS4NTS2.DBF

NBS4NTS3.DBF

Successive DBF file
 format adjustments 

performed by the 
XBase program: 

N2N1.PRG  (b)

(In SC's 
implementation runs 

with a 1987 DOS 
version of Foxbase)

NBS4NTS3.REC

Conversion of DBF to REC done by 
the Epi6 IMPORT utility (c)

GEP2003b.REC  

GEP2003c.REC  

GEP2003d.REC  Successive REC file
 format adjustments 

performed by the 
Epi6 program: 

GEPABCDM.PGM 
(d)

GEPI2003d.rec  and NBS4NTS3.rec have the same file and 
data structure and can therefore  be merged, manipulated 

jointly, and analysed with DCIS.

DCIS thus maintains capability of analysing legacy NETSS data 
together with new CHESS data.  

Merging done with the Epi6 command:
READ GEPI2003D NBS4NTS3 which concatenates in memory.

  The files so merged can then be "written to disk" (initiially on 
drive C drive and then moved back to drive F) as a new single 
file which then becomes the new GEPI2003.REC as used by 

DCIS until the next (usually daily) update.  (e)

Merging legacy (and ongoing) NETSS data with data new NBS data
Flow of file format and data structure transformations

Eric Brenner, MD
DHEC Bureau of Disease Control
Ver 2.0  September 3, 2003

N2N1.BAT  (Batch file which is executed after the Excel Macro and 
runs rest of the process)

copy f:\dissurv\disrpts\gepi2003.rec  c:\nedss\Nbs2nets   (a)
foxplus n2n1.prg                                                                   (b)
import nbs4nts3.rec nbs4nts3.dbf 4                                      (c )
analysis gepabcdm.pgm                                                       (d)
foxplus cleanup.prg
copy gepi2003.rec f:\dissurv\disrpts                                    (e)
del c:\nedss\nbs2nets\gepi2003.rec

BEFORE,REC
(records entered into 

NETSS before parallel 
testing began)

AFTER.REC
(records entered into 
NETSS once parallel 
testing began AND 
after parallel testing 

ended)

AFTER2.REC
(keeps only subset of records 

which are NOT yet being 
entered in the NBS: 

salmonella, animal rabies, 
DRSP, Lyme...)

GEP2003BA.REC

GEPI2003.REC
(copied to drive C from network drive F (a)

NETSS data for 2003: Data entered prior to the NBS 
going "live" + selected reports (Salmonella, etc) which 

continue to be entered into NETSS.

Flow chart illustrating data flow of « 1,2,3 » steps 
used to transform NBS data into NETSS format



IT/Technical Changes II

• NBS implementation generates much more 
“IT power” in-house – both agency and 
contractor.

• Internal IT support is very valuable.  Because 
NEDSS is browser-based and ELR should be 
central, most IT problems are at state level

• Can do “extra” projects:  Immunization 
registry, TB contact tracing management 
system



In fact, here is a room-full of IT folks 
all working on NEDSS related projects



IT/Technical Changes III

• The NBS works!
• Somewhat “clunky” to use

– Can’t move from “lab data entry” to “clinical case 
entry” sections

– Too many unnecessary options, bells and whistles, 
because it’s “one size fits all” and functional 
requirements were planned by CDC

• But CSC is improving, and “user-defined 
fields” are coming



Management Changes I
• Great need for constant communication/ coordination 

with agency partners, especially agency IT unit, Vital 
Statistics/GIS, others

• NEDSS process inevitably threatens other units 
because of its power, generalizability, potential 
conflict with agency IT plans, large resources, 
questions of recurrent cost, TURF

• Legitimate issues!  Early vigorous proactive 
communication with every unit generating health-
related data is essential

• New IT coordination work group at agency level



Internet GIS
System

CHESS
ModulesSC Vital

Record
System

CHESS
DataMartPHSIS 

DataMart

SCAN For Data Analysis, 
Visualization and Reporting

SCANSCAN Supporting NEDSS AVRSupporting NEDSS AVR

SC NEDSS
(CHESS)PHSIS GIS/

DATA WAREHOUSE

- Data Visualization
- Data Analysis
- Data Reporting

Instant Geo-coding Support



SCANSCAN AVR FunctionsAVR Functions

Table Trend lines Chart

Confidence Interval Interactive GIS Maps Cluster Delineation



Management changes II

• More senior leadership interest and oversight of 
the surveillance process – more management 
information

• More willingness to promote legislation to ease 
data access, e.g. LOINC, SNOMED

• More communication with providers, new 
partners

• More skill in project management



Outcomes?

• Better completeness?  Some evidence, 
especially with ELR

• Better timeliness?  Some evidence
• Better data quality?  Worse, at first!
• More cases and outbreaks prevented?
• Excitement?  Yes!



The End



The « 1,2,3 » steps for getting NBS data 
into NETSS format (simplified version)

1. Run a pre-prepared NBS report which extracts in CSV 
format (an ASCII variant comma delimited format file) all the 
records entered to date in the NBS.  Only fields corresponding 
to legacy NETSS fields are extracted!

2. Open that CSV file in Excel and run a macro which substitutes 
the proper legacy NETSS variable names for those used by the 
NBS,  then saves the data in DBF format.

3. Run a DOS batch file which in turn executes a cascade several 
Foxbase PRGs and EpiInfo PGMs which transform that DBF 
file data into a NETTS compatible Epi6 REC file, which which 
is then finally merged with legacy NETSS REC file data 
accessible by DHEC’s DCIS.

4. Red tools and steps => an odd Rube Goldberg solution (runs 
daily in 90 seconds) using quaint old-time tools but again, 
hardware, software & development costs = $0.00. 



So much for the NBS hardware.   Now Here is a look at the NBS 
ODR (operational data store) table structure. 120+ tables,  
without counting the « system reference tables », the tables in the 
datamart, the tables in the RDB (reporting data base). If you were 
not familiar with the whys and hows of complex relational data 
bases are all about, you will be now for sure!


